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This dissertation was written as part of the MSc in Banking and Finance, at the 
International Hellenic University. Aims to explore, identify and critically analyze the 
nature of the financial contagion. Consists an investigation of the global markets’ 
interdependences and captures the time varying correlations among the nations, during 
the Covid-19 era. It is not yet clear enough if the outbreak of the pandemic will trigger 
the next financial recession, but it is quite clear that the markets around the world have 
experienced a strong shock.   
This research will investigate the spread of the financial contagion effect from 
China to the markets of Canada, France, Germany, Italy, Japan, United Kingdom, United 
States of America and Russia. It is going to be held in two different time-horizons, the 
“before” and the “after” the Corona Virus outbreak. This analysis intends to confirm the 
findings within the existing literature and expand the latter further, by taking into 
consideration the extreme market conditions that COVID-19 elicited.  
Having taken into consideration the possible limitations of the DCC-GARCH 
approach, the findings provide evidence of financial contagion in the five out of the eight 
sampled countries. The output of the applied model suggests that the time varying 
conditional correlations increase after the pandemic’s shock. 
The first part of this dissertation provides a systematic and methodical review of 
the existing literature. The second part refers to the methodologies followed in the past, 
the methodology and the data selected for the purpose of this specific research. The 
third part presents the descriptive statistics of the dataset including the variables’ 
testing. The fourth part, reports and discusses the results of the implemented approach, 
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On 31 December 2019 Wuhan Municipal Health Commission announced an exponential 
disease of pneumonia. On January 5, 2020 the WHO recognized the existence of a new 
form of virus and on March 11, 2020 this virus was characterized as a pandemic (WHO 
Timeline Covid-19). A few months later, the disease had spread throughout the world, 
proving that the world’s interdependence is at its highest levels.  
The COVID-19 pandemic spread out the fear and the panic to all the markets 
worldwide. Like the mini market crash of the “Asian Contagion” in 27 October 1997, the 
extreme drop of S&P 500 activated the level 1 market wide circuit (Reuters, Mad March: 
how the stock market is being hit by COVID-19, 2020). In accordance with U.S Securities 
and Exchange Commission regulation the trading suspended on 9, 12, 16 March 2020 in 
order to prevent “panic-trading” or a free fall of the markets (Reuters, 2020). Supposing 
that the S&P 500 sinks more than 7% before 3:25 p.m. New York time, the level 1 market 
circuit mandates a trading pause of 15 minutes on all U.S exchanges for 15 minutes. 
According to Level 3, in the case that the volatility continues to increase, generating an 
intense fall of 20% of the index, a halt is triggered for the rest of the trading day (Investor 
Bulletin: Measures to Address Market Volatility, 2012).  
Due to globalization, there are no limitations in international trade and the 
transport links efficiently connect every point on the map. Nowadays, the  prices are  set 
on an international, disregarding any territorial limits, thus transforming the world into 
an integrated market basis  (Gagnon & Karolyi, 2006). The outbreak of this unexpected 
pandemic, with such a severe impact on the economy, has brought uncertainty to the 
markets, revealing the interdependence among the nations, which in turn has triggered 
a domino effect. The stock market exchanges around the world reported their sharpest 
decreases since the 2008 financial crisis, causing instability and high volatility levels. The 
characteristics of such an event have raised many controversies, as to whether the 
pandemic meets the criteria of a Black Swan or not. The outbreak shifted successively 
all the global markets into a downward turn, making the presence of the 
interdependence among the markets apparent.  
The aim of this dissertation is to provide an investigation of the global markets’ 
interdependences at the time of Corona Virus pandemic. It is not yet clear enough if the 
outbreak of the pandemic will trigger the next financial recession, but it is quite clear 
that all the markets around the world have experienced a shock.  The research will 
examine two different time frames, the “before” and the “after” the Corona Virus 
outbreak. An expected outcome of the research is an increase in the levels of 
interdependence after the unexpected shock of the pandemic. The satisfaction of this 
hypothesis transforms immediately this interdependence into a financial contagion 
effect. This analysis intends to confirm the findings within the existing literature and 
expand the latter further, by taking into consideration the extreme market conditions 
of COVID-19. This dissertation aims to explore, identify and critically analyze the nature 
of the financial contagion effect.  
Overall, this dissertation will represent an application of the existing theory 
regarding the contagion of financial markets, confirming the interdependence among 






The Covid-19 Literature 
The Covid-19 outbreak has created a breeding ground for the researchers of all the 
sciences. The global pandemic is an appealing research topic not only for medicine and 
sociology but also for economics. Much research has already been published, referring 
mainly to the impact of the pandemic on market fundamentals.   
COVID-19 has a direct devastating effect on the financial systems worldwide. 
Goodell (2020) in his research, demonstrates massive influence on financial systems due 
to the vast cost caused by a pandemic. Zhang & Hu (2020) confirm that the fast outbreak 
of coronavirus has considerable negative influence of the economic markets worldwide, 
creating excess volatility and clear patterns of country linkages. At the time, the 
expansion of the Coronavirus disease affected immediately all the markets around the 
world. The first and most affected ones were the international trading counterparties of 
China, that underperformed immediately after the outbreak. Ramelli & Wagner (2020) 
investigated how this health crisis, had a significant impact on the financial 
fundamentals and transmitted through financial channels. 
The COVID-19 pandemic took everyone by surprise; governments worldwide had 
to deal with extraordinary events and a possible upcoming global crisis. Emergency 
actions such as quarantine policies, social distancing and financial support packages 
were taken. Ashraf (2020) proved that the announcements of newly issued social 
distancing measures had a direct negative effect on stock market returns. When the 
confirmed cases of COVID-19 were reduced an indirect positive effect on stock market 
returns was traced. Quarantine policies, testing for COVID-19 and packages for financial 
support had a positive impact on market returns. 
The society, investors and financial markets should be aware of the COVID-19 
social and financial costs. Sharif & Aloui (2020) explained how the United States’ 
geopolitical risk and economic unreliability was influenced by COVID-19 pandemic. At 
the same time, the empirical findings of their research underline the significant impact 
of travelling restrictions on oil prices. Restrictions on travelling, self-isolation and social 
distancing due to the COVID-19 pandemic reduced the workforce in all sectors, thus 
many job positions are lost. On the other hand, the food sector, the health providing 
services and the medical supplies showed increased demand (Nicola & Alsafi, 2020). 
Zheng & Juru (2020) provided evidence about how the COVID-19 outbreak can 
influence the effectiveness of microfinance institutions which supply money to poor 
families and small-business owners, who confront liquidity issues. In addition, the 
extremely inflated financial costs for incurred on the fight against the pandemic, so far, 
have had a negative impact on GDP growth of most countries around the globe 
(Fernandes, 2020).  
Tourism-dependent countries such as Spain, Greece and Portugal suffer from 
uncontrollably increasing unemployment rates. Baker, Bloom and Davis (2020) state 
that the economic uncertainty caused by COVID-19 pandemic is larger than that of the 
financial crises of 2008-2009 and more like the Great Depression of 1929-1933. 
Taking into consideration the expansion of the Covid19-related literature, this 
thesis is going to contribute in the same context, providing a theoretical and practical 
analysis of the financial contagion phenomenon across the nations. 
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Existing Literature  
The case of the volatility transmission across the countries is considered as a crucial issue 
for the investors in international markets, since they currently evaluate the benefits of 
the international diversification process. At the same time, policymakers are concerned 
about the preservation of financial system’s stability.  
Nowadays, all the markets are part of a highly interdependent financial system, 
which could hardly remain untouched by the current market circumstances and shocks. 
There is therefore a need to discover financial contagion, since the excessive volatility 
in a country can easily be transmitted to another and contaminate the latter. This 
diffusion of negative events from one economy to the other ones, strengthens the 
relations between countries as well as market interconnections. This kind of empowered 
relations causes reduced diversification benefits for investors and increased concern for 
those who pursue the policies of maintaining and preserving the financial stability. 
When commencing the analysis of the term, it is critical to cite the suggested 
definition in Webster's Dictionary (2020), where the term contagion is defined as 
follows: “Contagion is a disease that can be communicated rapidly through direct or 
indirect contact”. It is the case of a rapid diffusion of an event, usually negative, in a 
direct or an indirect manner. Borrowing the term from medicine, economists use it when 
the extreme financial market conditions seem to be transferred from one country to 
another. This is how the term "financial contagion" has been created and employed, in 
order to describe the interdependence of different markets. Financial contagion is a 
situation where a faltering economy of one country, also causes extreme volatility in the 
economies of other countries. Diffusion of fiscal problems is often a major problem for 
economies directly or indirectly linked to the troubled economy (Constâncio, 2020). 
Since 1970, the markets around the world have become more accessible to 
international investors, thus transforming them into a more transparent and 
interdependent equilibrium. Nowadays, the same dynamics are inherent across all the 
markets and determine their progression. Despite their geographical distance and their 
country-specific characteristics, all markets represent a connection and affection to 
some global intrinsic dynamics. The current markets exhibit some common features that 
are rooted in the globalization (Gagnon & Karolyi, 2006). 
The financial integration has led countries worldwide to the liberalization of their 
financial systems, exposing them to exogenous sources of risk. In the existing literature, 
there are three channels through which contagion can spread: real links that are 
activated by the trade links, financial links for countries with an international financial 
system, and the asymmetric information that is reflected in the markets as herding or 
panic behavior. Financial crises and contagion are described by the World Bank 2004 as 
a negative outcome of globalization. 
The Definition 
The concept of financial contagion is a field that has attracted researchers’ interest since 
the global connectedness has grown rapidly over the past years, making the quest for 
decent correlation estimates between variables of a growing need. Dornbusch, Park and 
Claessens (2000) define contagion as the outspread of market turmoil to other markets. 
World Bank 2004 refers to contagion as a transmission of disturbances across the 
countries meaning, that shocks which occur in one country will transfer to other 
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countries as well (Karolyi, Gagnon 2006). This is usually noted on the downward phase 
of economies, while Andries and Galasan (2019) mention the contagion risk as a part of 
the systematic risk. Dependence and across market linkages among nations are two of 
the main causes of contagion (Dornbusch, Park, & Claessens, 2000). 
In the World Bank’s Report of 2000, Dornbusch, Park and Claessens (2000) 
officially define financial contagion as “a significant increase in cross-market linkages 
after a shock to an individual country (or a group of countries) as measured by the 
degree to which asset prices or financial flows move together across markets relative to 
this co-movement in tranquil times”. According to them, all the countries are linked in 
terms of trade and finance. These interdependencies, and their market similarities, 
make all the countries worldwide defenseless against a possible contamination. 
Eichengreen and Rose (1999) and Graciela and Reinhart (1999) defined 
contagion as a situation in which knowing of the existence of a crisis elsewhere, 
increases the likelihood of a crisis occurring within another country. The concept of 
transmission volatility to other countries occurs when a shock exceeds what was 
previously expected.  
A similar reference is made in the work by MacMahon and Trichopoulos (1996). 
The authors, in order to formalize the definition, have distinguished three mechanisms 
through which the conditions of recession occur in a timely manner across all the 
countries worldwide.  
The first mechanism refers to global disturbances that influence most of the 
countries around the world. This kind of shocks usually discomposes the market 
fundamentals and leads countries to simultaneous reactions and co-movements (Forbes 
& Rigobon, 1999). For instance, the oil crises of 1974 and 1979, are notable examples of 
aggregate disturbances, which Masson (1998) intentionally called "monsoons".  
The second channel refers to the country linkages. Masson (1998) makes a 
reference to this phenomenon, using the term “spillovers”, while other authors, such as 
Graciela and Reinhart (1999) refer to this phenomenon by using the fundamental term 
of “contagion”. Forbes and Rigobon (1999) describe the second mechanism as a shock 
transmission from one country to the others. This would happen, for example, when a 
crisis in one of the trading partners led to a significant reduction in the export demand. 
A significant number of authors have dealt with the subject, among them perhaps the 
most famous being Eichengreen & Rose (1999) who emphasized the contagion 
relationship and the trade mechanism. 
The third and the last of the mechanisms, includes any case which cannot be 
included in any of the previous two categories. The financial contagion is defined as a 
residual and therefore, as a situation where the extent and magnitude of the 
international transmission of disturbances exceeds what the participants in the 
economy expected from the beginning (Forbes & Rigobon, 1999). 
Gagnon and Karolyi (2006) in their analysis cite, that the asset pricing procedure 
is set on an international basis, since the market participants come from all around the 
world. The seemingly unrelated economies are now significantly interdependent, since 
the international investment activity has generated a series of strong linkages between 
the markets abroad (Bailey & Hamao, 1991). The need to explore and understand the 
forces that elicit the spillovers of volatility and returns, dates back to 1990. It is only 
following the Crash of 1987, the literature aimed to investigate the reason why the 
economies seemed synchronized and why their stock markets were falling 
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concomitantly. Further to this, many researchers have tried to exploit whether the 
behavior of local markets is affected by domestic fundamentals and market mechanics, 
or by exogenous effects (Stiglitz, 1998). 
According to Andries and Galasan (2019) this amphidromous dependence and 
co-movement of the markets during financially stable periods, is defined as 
interdependence. When a shock is introduced to these usual market conditions, the 
interdependence of the markets rises significantly, provoking finally the market’s 
contagion. Recent research shows that some countries are more likely to transmit 
financial contagion. Akhtaruzzaman, Waleed and Hammami (2019) in their paper “Is 
China a source of financial contagion? “denominate China and the United States of 
America as the dominants in the contagion’s procedure spreading. 
Forbes and Rigobon (1999) in their fundamental publication regarding the 
transmission of contagion from one country to another, provided a complete 
presentation of the ways that contagion can be measured or identified. They clearly 
make a reference to the “biased cross-market correlation”. According to their study, 
“unadjusted correlation coefficient is conditional on market movements over the time 
period under consideration, so that during a period of turmoil when stock market 
volatility increases, standard estimates of cross-market correlations will be biased 
upward.” 
 Forbes and Rigobon (1999) scrutinized three different cases of extreme market 
conditions on the downward phase of economies: the stock market Crash of 1987, the 
1994 Mexican Peso crisis and the 1997 Asian crisis. All the tests effectuated, resulted in 
“the unadjusted correlation coefficients find evidence of contagion in several countries, 
while tests based on the adjusted coefficients find virtually no contagion”. This phrase 
practically explains the title of their article “no contagion, only interdependence”, since 
the authors assess market co-movements as an extension of the cross-market 
interdependences.  
Corsetti, Pericoli and Sbracia (2005) based their study on the existence of 
common movements (co-movements) which are treated as a reality and a commonly 
accepted relation. Topic for discussion for many economists is the size of these co-
movements. Carrying out studies regarding the size of these movements another 
question comes up, whether the quiet periods and the periods of crisis should be 
analyzed and interpreted as different schemes in the international process of 
transmitting financial crises (Corsetti, Pericoli, & Sbracia, 2005). Unfortunately, it is 
observed that there is a gap in the literature regarding the theoretical and empirical 
process of recognizing the situation of financial contagion and the ambiguities that 
accompany this phase with the joint movements. 
Abdennadher and Hellara (2018) tried to discover the structural changes in the 
interdependencies among the markets during the global financial crisis of 2008. The 
authors employed daily index returns of different markets worldwide for the period 
between 2005 and September 2008 (pre-crisis period) and 29/09/2008 to 31/05/2015 
(crisis period). The causality was present in both periods, plotting an upward trend 
during the crisis period. An increase in causal linkages at the same time, established the 
interdependencies as the conduit of the financial contagion. 
Despite the theory of the efficient market, King, Sentana, and Wadhwani (1994) 
had initially introduced the term “market-contagion” in order to demonstrate that the 
price fluctuations in one market, influence the prices of other markets as well. In their 
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model they prove that the prices are not only set by endogenous features but from 
international information as well. In their analysis, they used a dataset of two different 
stock markets where the trading hours were non-overlapping. That means, that the 
second stock market did not have any option but to incorporate the message of the first 
market, thus following the same trend. In this way the correlation between these 
markets was increased, eliciting an increase in the effect of contagion between them. 
Masulis and Hamao (1990) carried out a systematic inquiry in order to capture 
the issue of volatility spillover dated back to the October 1987. Their dataset included 
daily index returns from New York, London and Tokyo’s stock exchanges. Consequently, 
they concluded   that there is an asymmetry in volatility spillovers, since Japanese 
market presents higher sensitivity to volatility fluctuations of the foreign markets. 
Theodossiou and Unro (1993), consistent with the research of Hamao and 
Masulis, expanded the findings of the latter using weekly data, at the same time 
increasing the number of countries included in their investigation. According to their 
findings, the United States transmit spillovers to the United Kingdom, Canada, Germany 
and Japan. This kind of market reaction, contradicts the efficient market hypothesis, 
leaving an open field for arbitrage opportunities. Referring to this market imbalances, 
subsequent researchers disclose the failure of their models to predict pertinently the 
future asset prices, nullifying in this way any possibility of lucrative arbitrage.   
As stated by Gagnon and Karolyi (2006), the findings of the literature are marked 
by some common features: the time varying nature of stock prices’ volatility, the causal 
relation of the US volatility to other countries, the effect of good or bad news of one 
country that transmits to other markets and the high volatility accompanied by high 
correlation among the markets. Supplementary to these characteristics, it is concluded, 
that the financial contagion partially mitigates the diversification benefits of 
international investing since all the economies are interdependent. The international 
diversification of a portfolio is profitable only when the correlations of the markets are 
low settled. When a shock is introduced in a market, its transmission abroad is a matter 
of time. In extreme market conditions, where volatility and correlations are at their pick, 
there is no difference in terms of risk, whether the investment is made in the local or 
the universal market. The shock that occurs in one market will be reflected to other 
economies as well, as evidence of the market integration. The aforementioned lead to 
the necessity of understanding the forces behind these volatility spillovers, whether 
they derive from an international market resistance or risk factors (Gagnon & Karolyi 
2006). 
  The existing literature in order to capture and analyze the market turmoil and 
the correlations among the markets based on ARCH and GARCH processes of various 
frequencies. That kind of models contributed with advantageous findings regarding the 
risk transmission mechanisms. Most notably, the extreme market conditions of a 
country introduce the shock as an exogenous variable to other countries as well, causing 
an increase of the markets’ correlation. Moreover, the bad news increases significantly 





Causes of Financial Contagion 
The causes of the financial contagion are divided into two sub-categories (Masson, 
1998). The first category is mentioned by Reinhart and Calvo (1996) as the 
“fundamentals-based contagion”. This category is referred to the financial linkages of 
the countries, that lead to their co-movements and interdependence. During a normal 
period, this type of co-movements is not considered as contagion, but on the downward 
phase of economies, the co-movements intensify, inducing instability and high volatility 
levels (Dornbusch, Park, & Claessens, 2000). This is the case of contagious effect. 
The fundamental causes of this category encompass common shocks, trade, or 
financial links and devaluations (Dornbusch, Park, & Claessens, 2000). Extreme changes 
in interest rates, commodity prices and currencies, generate economic shifts and 
contributing in the countries’ markets’ co-movements. Two countries that have a well 
establish trade between them, are highly interdependent. The currency depreciation of 
the one, will lead to depreciation of assets and a decline to capital outflows of the other. 
The countries nowadays are trade-connected and not financially autonomous.  
The second category refers to the transmission of crisis that is not coming from 
the macroeconomic fundamentals. This volatility stems from the market participants’ 
behavior. For instance, an investor that observes a volatility - risk increase in one 
country, incorporates this information immediately, and changes his investment 
strategy, in a more conservative one. This sub-category recognizes each market co-
movement as contagion, while a shock, or extreme market conditions are not necessary. 
Its driving force is the irrationality of the markets that is usually expressed through panic, 
herding behaviors, or intense risk aversion sentiment (Dornbusch, Park, & Claessens, 
2000). 
Taking into consideration the approach of Dornbusch, Park and Claessens (2000), 
the behavioral reactions of the investors may arise from liquidity or incentive problems 
and information asymmetries. A strong currency depreciation for example, means great 
losses for international investors, who will massively sell their securities. Investors who 
need liquidity usually are forced to sell their assets despite their initial investment plan. 
Any discussion on the topic of behavioral finance concludes with the issue of the 
information asymmetry. According to the Efficient Market Hypothesis, asset prices 
reflect all the available information. This information is not identical for all the market 
participants, something that many times misleads them and lead them wrong 
investment policies. The market participants could either be rational or irrational 
investors, since their rationality depends on how well they can interpret the information 
provided by the markets. 
Multivariate GARCH Models 
Kearney and Patton (2000) in their research tried to point out which was the strongest 
currency in the European Union. They collected daily and weekly data from the foreign 
exchange rates from four European Currencies: the German Mark, the Italian Lira, the 
French Franc, and the British pound. For the purposes of their research they used a 
multivariable GARCH model (with 3,4 and 5 variables) with BEKK configuration. They 
found out that the currency that seems to affect the most was the Mark, and that it was 
the currency that gets affected the least.  
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Caporale, Pittis, and Spagnolo (2003) believed in the existence of various 
elements of transmitting the crisis. Their dataset included the daily returns of four 
different indexes. They used an index from USA, Japan, Europe, and one from Asia. The 
latter two were weighted against an index of GDP of each country. They used a 
multivariate GARCH model with two variables with BEKK configuration. In this case, the 
conclusion was the existence of elements that reveal the transmission of the contagion 
in all the countries, however, there important differences were observed in the nature 
of the contagion. 
In a whole, in a different context, Billio and Caporin (2005) examined financial 
indices (S&P 500, FTSE, EuroStoxx50, Nikkei 225, Hang Seng, Straits, KLSE) from January 
2000 until December 2003. They used the MS-DCC GARCH model. Their results showed 
that this specific model is superior because it offers better statistical results and 
furthermore, allows the explanation of different regimes with economic terms. Finally, 
the writers found out that there is a phenomenon of co- dependence stoppage. 
In their paper, published in 2007, Chiang, Jeon and Li (2007) applied a DCC-
GARCH model in order to confirm the contagion effect in Asia. They used nine Asian 
stock return series from 1990 to 2003. Their findings confirmed the contagion effect as 
the first phase of the Asian financial crisis, where the correlation coefficient was 
increased. The second phase of the crisis was characterized again by high correlation, 
but this time, the correlation derived from the herding behavior of investors. In their 
analysis, they pointed out that the international credit rating agencies play a pivotal role 
in the dynamic correlations frame, raising skepticism regarding the benefits of the 
international portfolio diversification. 
Saleem (2009) collected daily data of the indexes of USA, Russia, Europe, and the 
developing countries of Europe and Asia. He divided his sample into three periods: 
before the crisis, during the crisis, and after the crisis. In the same context as his 
precursors, Saleem used a GARCH model with BEKK configuration. The author observed 
that there is a spread of the variability in all three periods of the sample. In the period 
before the crisis he proved that, the USA and the developing countries of Europe 
experienced an amphidromous relationship. In the period after the crisis, the model 
showed that there are amphidromous relationships between the USA and Asia, while 
with the developing European countries the relationship is a one way. Finally, the 
relationship with the European Union tends to evaporate since there is a statistically 
significant relationship. Furthermore, during the period of the crisis, two negative 
shocks were observed, which spread the variability from Russia to all the other markets, 
confirming the existence of financial contagion. 
Carrying on with the financial contamination of the Asian countries and the East 
Asian financial Crisis of 1997, Cho and Parhizgari (2009), in an attempt to amend the 
definition of the term financial contagion, employed a DCC-GARCH model. They 
considered Hong Kong and Thailand as the contagion sources that transmit the volatility 
to eight different countries: Korea, Malaysia, Philippines, Singapore, Taiwan, Indonesia. 
All the pairs created, gave the same results, those of higher correlation coefficients 
during the turmoil period, confirming once again the existence of contagion among the 
markets. 
Beirne, Caporale and Spagnolo (2010) examined the global and local spillovers 
by looking at the weekly data from the developing Asian countries, Latin America, the 
developing Europe, the Middle East, and South Africa. They used a multivariate model 
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with three variables VAR-GARCH-in mean with BEKK configuration. The writers came up 
with the conclusion, that there is a spread of the contagion from most of the countries. 
They remark that the nature of interconnections differs between countries and areas. 
In developing Asia and Latin America, we have spillovers in the means while in Europe 
the spillovers are in the variance. Moreover, the importance of the spillovers varies. 
Globally, Asia is first, while Latin America and the Middle East are first locally. Finally, 
the writers underlined the existence of GARCH effects around the mean. 
Aloui, Aissa and Nguyen (2011) used a dataset of countries such as Brazil, Russia, 
India, and China in order to observe the codependence of these countries with the USA. 
They implemented a multivariate GARCH method. They confirmed significant parallel 
movements for all the markets. In terms of the interdependence that is derived from 
each country’s industry, that between Brazil and Russia is bigger than that of China and 
India, that is. The first two countries manufacture materials that are further used in 
production, while the latter two produce finished products. Additionally, the colossal 
dependence between the pairs of the developing countries is generally smaller in the 
bear-markets than in the bull-markets. 
Missio and Watzka (2011) scrutinized the bond yield spreads of eight European 
countries, in order to figure out the origins of the European crisis. The counties included 
in their sample were Greece, Portugal, Spain, Italy, Netherlands, Belgium, Austria, and 
Germany. While it was a common belief that Greece was the source of the crisis 
transmission to the whole of Europe, the findings of Missio and Watzka (2011) affirm 
the spread of contagious effects extended only to Portugal, Spain, Italy and Belgium. It 
seems impossible for Greece to have transmitted its volatility to the other European 
countries. Moreover, they inquired into the transmission of contagion due to the Greek 
rating downgrades. The results obtained proved, that the rating downgrades generate 
contagious effects only in some European countries. 
Celik (2012) engaged a DCC-GARCH model aiming to discover the existence of 
interdependencies among the markets. This time, the center of interest moved to the 
U.S subprime crisis that occurred between 2007 and 2010, and the sample included daily 
currencies of Australia, Brazil, Canada, China, Denmark, India, Japan, Malaysia, Mexico, 
New Zealand, Norway, Singapore, South Africa, South Korea, Sweden, Switzerland, 
Taiwan, Thailand, and Turkey. Celik (2012) proved that the financial contagion did take 
place even in this crisis, revealing, that the emerging economies are more affected from 
the contagion effect than the developed countries.   
Hong-Ghi and Young-Soon (2012) sampled the daily stock returns of four 
countries, (US, UK, Japan, Australia, and Switzerland) from 2006 to 2010, with the aim 
to identify the existence of contagion. Indeed, their research certified the presence of 
the contagion effect. Even in this case, the crisis was separated into two different 
phases. The first one phase is where the transmission of contagion occurred, and the 
second one, where the correlation was at its highest levels due to herding. Another 
significant contribution of their paper lies to the fact that they introduced a DCCX-
MGARCH model, that gives the opportunity to track the contagion effect and at the 
same time to diagnose its channels. 
Gjika and Horvath (2013) exploited the parallel co-movements from three 
countries of Central Europe, Czech Republic, Poland and Hungary, by using daily data 
from the corresponding stock indices. They implemented an ADCC-GARCH model and 
they came up to the conclusion that the parallel co-movements of those countries have 
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been empowered with the passage of time, starting from 2001 and until 2008. In 
addition, the dynamic conditional correlations among these countries were statistically 
significant, and the researchers emphasized that this fact destroys every benefit of the 
international diversification of portfolios. 
To examine the relationship between U.S and India, Chittedi (2015) applied a 
dynamic conditional correlation GARCH model, where daily stock returns from both 
countries were collected, from 2002 to 2011.  The period from January 2008 to 2011 is 
considered as the turmoil period in this research. In fact, U.S affects the Indian market 
and acts as a financial polluter for the latter. Among the empirical findings of various 
pieces of research, the existence of contagious effects challenges the diversification 
benefits of portfolios. Such an outcome does not reside in the case of India since its 
emerging market in the long run performs better than the already developed market of 
United States. 
In another paper, Mighri and Mansouri (2014) examined the degree of 
correlation of two emerging countries, namely Brazil and Mexico versus the US market, 
by using data from January 2003 to December 2013. For this purpose, they implemented 
a multivariate fractionally integrated autoregressive model with dynamic conditional 
heteroskedasticity. The results of the empirical analysis validated the transmission of 
the financial contagion to Brazil and Mexico during the early stages of the financial crisis. 
Additionally, the correlation coefficients between Brazil and the US decreased from 
2009 and onwards, implying in this way the existence of a higher degree of inter-
dependence during bearish markets. 
Karanasos, Yfanti and Karoglou (2016) applied the AR-DCC-FIAPARCH vector 
model on the daily returns of eight national stock market indices for the period of 1988-
2010. They demonstrated the presence of significant cross-effects and long-range 
volatility dependence. More specifically, one of the main findings of their analysis was 
the increase of the dynamic correlation among the stock markets after a crisis event. 
This fact entails the contagion effect among these markets.  
Gomez-Gonzalez and Rojas-Espinosa (2018) ran a DCC-GARCH model to analyze 
the exchange rate contagion in Asia-Pacific region. The collected daily data for the 
period of 1991-2017, showed that the high level of interdependence among these 
countries is the origin of their identical currency co-movements when extreme market 
conditions arise. 
Akhtaruzzaman, Waleed and Hammami (2019) included in their sample monthly 
financial stock returns spanning the period January 1995 to March 2018, in order to 
examine whether either China or U.S transmit contagion to South Asia. The countries 
selected to represent the region of South Asia were Bangladesh, India, Pakistan and Sri 
Lanka. According to the researchers, the findings validate the transmission of contagious 
effects from China and U.S. These two countries act as sources of financial contagion for 
the South Asian countries, which are incapable of transmitting volatility back to them. 
One of the most contemporaneous approaches regarding the phenomenon of 
financial contagion, Shaen and Cian (2020) explored the interdependence between 
Ireland and the rest of Europe. They used daily stock returns of UK, Germany, France, 
Italy, Denmark, Ireland, Sweden, Belgium, Netherlands, Spain, and Switzerland from 
2002 to 2013. Initially, the main purpose of this study was to examine whether a future 
Irish market collapse could possibly affect the rest European markets and elicit a 
depreciation the European economies. Significant contagion effect was confirmed even 
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by this study. But, the main contribution of this paper does not refer to the detection of 
contagion, but in the possible way of handling it. The researchers revealed that Troika’s 
intervention incorporated the spillovers, calming down the contagion transmission to 
other countries. In this way, the authors concluded that “external financial intervention 




The literature from the last decades, surrounds the phenomenon of financial contagion 
with a variety of methodologies. 
Dungey and Martin (2004) proposed the latent factor model as the suitable 
framework for contagion testing. The latent factor model offers the possibility to 
capture the dynamic behavior of the variables by detecting the “market fundamentals 
that link financial markets across national borders and additional channels caused by 
anticipated shocks”. According to the latent factor models, financial contagion is the 
transmission of shocks from one market to others during the crisis. This shock can be an 
expected outcome of the current market conditions or even coming from the behavioral 
change in the investors’ expectations. The latent factor models can be divided into two 
subcategories: those of unexpected shocks and those of the multiple balances’ models. 
In the first type  of models, the test for the contagion is done by finding the differences 
in the variability of the pairs of returns between the tranquil period and the crisis period 
by making a direct comparison (Dungey & Martin, 2004). It is considered challenging to 
create such a model for the analysis of financial contagion and for this reason it is not 
commonly used. 
Another approach is the propagation framework suggested by Forbes and 
Rigobon (1999), where contagion is composed by the shocks that cannot be related to 
fundamentals by country-specific crashes that also affect other markets, and by 
cumulative shocks that influence the market fundamentals of more than one country. 
Forbes and Rigobon (1999) were the first to mention the issue of endogeneity in this 
approach, since the market fundamentals of nations are linked. Another aspect that 
they discussed in detail, is the biased correlation coefficient in the existing literature. 
Dealing with this issue, they proposed an adjustment to the correlation coefficient in 
order to repair this bias.  
When a shock is transmitted from one country to another, the financial markets 
of the new country is possible to react in the same way. In this way the markets present 
same behavior and co-movements are present in the markets. Two of the most 
recognized models in this category are: the correlation analysis and the dynamic 
conditional correlation-DCC. The first one is the most well-known and the simplest from 
all the methods that are used to identify the existence of financial contagion. This 
method offers a significant advantage, since it constitutes an easy way for the researcher 
to check if the contagion really exists and gives a clear picture of the ways that is spread. 
Despite all the advantages, this method has an important disadvantage, the 
heteroscedasticity that will offer a false image with regards to the transmission and 
existence of contagion. 
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On the contrary to all the models presented until now, a quite frequent approach 
refuses the linearity between stock returns worldwide. Most of the researchers that 
embrace this theory, usually employ a VAR-Vector Autoregressive model. 
The approach followed in this dissertation is a multivariate dynamic conditional 
correlation GARCH model, as recommended in the article of Engle (2002). This model 
combines the GARCH procedure adjusted with parametric correlation models. 
Applied Method and Sources of Data 
According to the methodology suggested from the literature, the analysis is going to be 
held in two different sub-samples. The first stream of data includes the returns of stock 
markets during a stable period, whilst the second one must include data of the turmoil 
period (Forbes & Rigobon, 1999). The cross-market correlation increases during the 
turbulent period, causing a significant market co-movement and that’s when the 
contagion effect occurs (Forbes & Rigobon, 1999). The main hypothesis that is going to 
be tested is whether the introduced shock of the pandemic increases the conditional 
correlations among the countries.  
The application of Dynamic Conditional Correlation GARCH model of Engle 
(2002) provides the advantage of detecting correlation dynamically. The two-step 
estimator suggested by the later combines a series of univariate GARCH model and a 
correlation estimate. This way, possible changes in the correlations are captured over 
time, providing an accurate snapshot of the markets’ interdependence. Moreover, the 
DCC-GARCH approach takes into consideration the heteroscedasticity since it estimates 
the correlation coefficients of the standardized residuals (Chiang, Jeon, & Li, 2007). On 
the contrary of the complex multivariate GARCH models that are employed only by a 
few experienced researchers, the DCC two step estimator provides reliable estimates of 
correlation coefficients avoiding the unmanageable big number of parameters. Overall, 
as Engle (2002) declared in his publication the DCC approach is flexible, serving for easy 
optimization without the complexity of multivariate GARCH models. 
On the other hand, many researchers criticize the Dynamic Conditional 
Correlation GARCH approach introduced by Engle in 2002, claiming that although it 
could easily act as helpful diagnostic check,  it cannot be considered as an actual model 
since it is stated, not derived and has no moments. Caporin and McAleer (2013) draw 
researchers’ attention regarding issues they should know before exploiting a DCC two-
step estimator. Initially, they make a reference to this model’s inability of yielding the 
dynamic conditional correlation between variables, since it actually illustrates the 
dynamic conditional covariances of residuals. Continuing their criticism, they mention 
that this approach has no standard asymptotic properties and cannot be tested for 
regularity conditions. Concluding, they suggest that the DCC-GARCH does not even 
consist a dynamic approach since the effect of news is really small in the model. 
Taking into consideration all the mentioned limitations of the DCC-GARCH model 
and since the scope of this dissertation is only to identify the existence of the contagion 
effect between the global stock markets, applying this approach has a fruitful 
perspective. In addition to the DCC-GARCH approach, it is considered crucial to test the 
variables for causality through the Granger’s causality testing, in order to better reflect 
the relationship between the variables. 
In the context of the existing literature, the first period will represent the 
interconnection of the markets before the Corona Virus outbreak from 01/01/2019 to 
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2019. On 31 December 2019 the World Health Organization confirmed the first cases of 
COVID-19 in Wuhan. For this reason, the period of turmoil will start from 01/01/2020 to 
16/10/2020. 
The required data, such as the closing prices for stock market indices, is collected 
through Tomson Eikon and Yahoo Finance. The research will investigate the spread of 
the financial contagion from China to the markets of Canada, France, Germany, Italy, 
Japan, United Kingdom, United States and Russia. As of 17 June 2020, the number of 
reported cases of the countries above represented approximately the 50% of the total 
cases.  
Autoregressive Conditional Heteroskedasticity Process – ARCH Process 
The ARCH model introduced by Engle (1982), according to which the variance of the 
residuals at time t, depends on the squares of the error term of previous periods. 
ARCH process is modeled as: 
Yt =  a + b
′𝑋𝑡 + 𝜀t        (1)  
εt = σt𝑧t        (2)  
σt




        (3) 
Where 𝛼0 > 0 𝑎𝑛𝑑 𝛼i > 0, i > 0. The error term εt derives from the time 
dependent standard deviation 𝜎t and the stochastic term zt which is a white noise 
process. The variance of the error term is not constant overtime and there is no 
assumption of homoscedastic residuals. Overall, ARCH process consists a non-linear 
model with an extensive use in finance, since the level of volatility at time t is strongly 
related to volatility at time t-1, exhibiting volatility clustering. 
Generalized Autoregressive Conditional Heteroskedasticity Process – GARCH Process 
As a generalization of the ARCH model, Bollerslev (1986) introduced GARCH model 
which allows “for past conditional variances in the current conditional variance 
equation”.  
The Generalized autoregressive conditional heteroskedasticity model is defined 
as follows: 
𝑦t =  a + 𝑏
′𝑋𝑡 + 𝜀𝑡        (4) 
 
εt|𝜓t−1 ∼ iid N(0, σt
2)        (5)    
σt








        (6) 
Equation (4) is the specification for the conditional mean and the equation (6) is 
the equation for the conditional variance. The second sentence is the assumption that 
εt is normally distributed, independent and identically distributed over time. Some of 
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the assumptions that hold in GARCH process, like the assumption that the conditional is 
positive, motivated many researchers to transform the simple GARCH process to its 
current multivariate extensions. 
Constant Conditional Correlation GARCH Model 
Bollersev (1990) proposed “an n dimensional GARCH model that comprises n univariate 
GARCH processes, related to one another with a constant conditional correlation 
matrix”. This is called the constant conditional correlation GARCH or CCC-GARCH model. 
The model is defined as: 
𝐻𝑡 = 𝐷𝑡𝑅𝐷𝑡 = (𝑝𝑖𝑗√ℎ𝑖𝑖𝑖ℎ𝑗𝑗𝑡)        (7) 
where: 
𝐷𝑡 = 𝑑𝑖𝑎𝑔(√ℎ𝑖𝑖,𝑡)        (8) 
and: 
𝑅 = (𝑝𝑖𝑗)        (9) 
R is the correlation matrix of the conditional correlations. Ht is positive only if the 
variances of the symmetrical matrix R are positive. 
Dynamic Conditional Correlation GARCH Model 
According to many researchers, the assumption of the constant conditional correlation 
matrix, that holds in the CCC-model of Bollerslev, is considered as not reflecting the 
reality. Engle (2002), proposed a new class of the multivariate GARCH models, in which 
this constant conditional correlation incorporated time varying characteristics. 
Therefore, extends the CCC GARCH model into a Dynamic Conditional Correlation 
GARCH process, where the correlation matrix (R) is time varying, and defined as follows: 
𝐻𝑡 = 𝐷𝑡𝑅𝑡𝐷𝑡          (10) 
In this relationship, Ht is positive only when the conditional variances and the 
conditional correlations are positive. Equation (10) is the specification of the 
multivariate conditional variance, where 𝐷𝑡 = 𝑑𝑖𝑎𝑔(𝜎1, 𝜎2, … , 𝜎𝑘), is the (𝑛𝑥𝑛) 
diagonal matrix of time-varying standard deviations from GARCH models with√ℎ𝑖𝑖,𝑡  on 
the ith diagonal and 𝑅𝑡 is the time-varying correlation matrix of the conditional 
correlations.   
The DCC model introduced by Engle (2002) refers two stages of estimating the 
conditional covariance matrix 𝐻𝑡. 
In the first stage, univariate volatility models are fitted for each of the index returns and 
estimates of √ℎ𝑖𝑖,𝑡  are obtained.  
In the second stage, index-return residuals are transformed by their estimated 
standard deviations from the first stage. That is 𝑢𝑖,𝑡 = 𝜀𝑖,𝑡/√ℎ𝑖𝑖,𝑡, where 𝑢𝑖,𝑡 is used to 
estimate the parameters of the conditional correlation (Chiang, Jeon, & Li, 2007). 
Finally, Engle (2002) defined the DCC-GARCH process as the following matrix (Q) version: 
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𝑄𝑡 = (1 − 𝑎 − 𝑏)𝑆 + 𝑎𝜀𝑡−1𝜀𝑡−1
′ + 𝑏𝑄𝑡−1        (11) 
Where 𝑄𝑡  is the (𝑛𝑥𝑛) time-varying covariance matrix of 𝑢𝑡 . Where S, is the 
unconditional variance matrix of residuals 𝑢𝑡 with 𝑎, 𝑏 nonnegative scalar parameters 
satisfying the (𝑎 + 𝑏) < 1. This model is defined as mean reverting if (𝑎 + 𝑏) < 1. 
Data and Descriptive Statistics 
The data used in this research are the daily closing prices of stock market indices from 
01/01/2019 to 16/10/2020, for eight countries which were seriously affected by the 
coronavirus pandemic originated in Wuhan. As the pre-crisis period is considered the 
fiscal year of 2019 and it consists of 189 observations. The crisis period (2020) consists 
of 138 observations.  
The sample period includes only dates on which all the stock markets were open 
for trading and does not include weekends. The dataset consists of the stock indices of 
Canada (S&P/TSX Composite Index), France (CAC 40), Germany (DAX), Italy (FTSE MIB), 
Japan (Nikkei 225), China (SSE Composite Index), United States of America (S&P500), 
United Kingdom (FTSE 100) and Russia (MOEX Russia Index).  
All the stock-price indices are the adjusted closing prices expressed in local 
currencies. Eight country-pairs are formulated. Each pair includes China as the source of 
pandemic and one of the earlier mentioned countries. Index returns are calculated as 
the first difference of the natural log of the adjusted closing price of each index.  
 
1 - Descriptive Statistics on Index Returns (01/01/2019-31/12/2019) 
Pre 
Covid-19 China Canada France Germany Italy Japan Russia U.K U.S.A 
 Mean 0,0010 0,0010 0,0013 0,0012 0,0013 0,0009 0,0014 0,0006 0,0014 
 Median 0,0007 0,0010 0,0016 0,0020 0,0010 0,0009 0,0017 0,0008 0,0016 
 Maximum 0,0545 0,0143 0,0243 0,0282 0,0273 0,0418 0,0239 0,0223 0,0212 
 Minimum -0,0532 -0,0188 -0,0364 -0,0316 -0,0256 -0,0305 -0,0202 -0,0323 -0,0297 
 Std. Dev. 0,0120 0,0049 0,0087 0,0089 0,0098 0,0097 0,0076 0,0079 0,0075 
 Skewness 0,0573 -0,5456 -0,8613 -0,4377 -0,2497 0,3806 0,0720 -0,3445 -0,7488 
 Kurtosis 6,8364 4,6281 5,8766 4,5205 3,6399 5,0570 3,3761 4,6878 5,4319 
           
 Jarque-Bera 116,01 30,25 88,53 24,24 5,19 37,89 1,28 26,17 64,24 
 Probability 0,0000 0,0000 0,0000 0,0000 0,0747 0,0000 0,5280 0,0000 0,0000 
           
 Sum 0,1980 0,1842 0,2458 0,2269 0,2491 0,1672 0,2558 0,1193 0,2592 
 Sum Sq. Dev. 0,0269 0,0045 0,0141 0,0150 0,0182 0,0177 0,0108 0,0116 0,0107 
           
 Observations 189 189 189 189 189 189 189 189 189 
 
2 - Descriptive Statistics on Index Returns (01/01/2020-16/10/2020) 
During  
Covid-19 China Canada France Germany Italy Japan Russia U.K U.S.A 
 Mean 0,0007 -0,0003 -0,0014 -0,0002 -0,0014 -0,0001 -0,0006 -0,0018 0,0006 
 Median 0,0013 0,0017 0,0001 -0,0002 0,0010 -0,0017 0,0013 -0,0012 0,0028 
 Maximum 0,0755 0,1129 0,0806 0,1041 0,0855 0,0777 0,0743 0,0867 0,0897 
 Minimum -0,0804 -0,1318 -0,1310 -0,1305 -0,1854 -0,0627 -0,0865 -0,1151 0,1277 
 Std. Dev. 0,0166 0,0269 0,0256 0,0263 0,0296 0,0211 0,0209 0,0230 0,0272 
 Skewness -0,4635 -1,0040 -1,2555 -0,7727 -2,5302 0,4470 -0,6932 -0,8545 0,8506 
 Kurtosis 9,3559 11,3173 9,1063 9,5587 17,4272 5,1182 7,6930 8,3671 8,7051 
           
 Jarque-Bera 237,22 420,96 250,65 261,08 1344,08 30,39 137,69 182,43 203,80 
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 Probability 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 
           
 Sum 0,0930 -0,0394 -0,1923 -0,0260 -0,1925 -0,0105 -0,0843 -0,2482 0,0783 
 Sum Sq. Dev. 0,0376 0,0993 0,0899 0,0948 0,1203 0,0609 0,0601 0,0726 0,1011 
           
 Observations 138 138 138 138 138 138 138 138 138 
 
Descriptive statistics were calculated for all variables used in this dissertation 
using E-Views. For the current analysis, the sample was split in two different sub-periods 
to provide an illustrative example of the pandemic’s impact. The data presented in the 
first table, demonstrates the market situation during the pre-Covid-19 period, whereas 
the second table introduces the statistics of indices-returns during the pandemic. The 
mean of the index-returns is positive for all the sampled countries, confirming the stable 
growth of the economies worldwide. Looking at the second table, we observe, that the 
mean turned to negative for most of the economies, indicating a period of uncertainty, 
and negative future expectations.  
As regards the volatility of the returns, the variables on the first table record a 
low standard deviation ranges from 0,5% for Canada to 1,2% for China. After the 
transmission of the SARS-CoV-2 the standard deviation increased significantly for all the 
countries. For instance, the standard deviation of the index returns in America in 2019 
was 0,754, while in 2020 it reached approximately 3%. The increased volatility of the 
second period entails excessive risk. Taking a look at the graphs, a sharp increase in 
indices’ volatility the first trimester of 2020 is easily detected. As depicted from the 
graphs, on the reported cases and deaths in each country, this market reaction came up 
as a result of the pandemic and its global transmission. In March 2020, many countries 
went into complete lockdowns in order to prevent the excessive transmission of the 
virus. Panic, fear, and negative future expectations capture entirely the market 
sentiment for this period. 
In the first panel of data, China, Japan, and Russia present positive skewness 
close to zero, whereas the rest of the countries exhibit negative skewness. In the second 
period, an increase is observed in skewness of all the countries, with the sharpest 
increase in the skewness of Italy, from -0,2497 to -2,5302. The left skewed distributions 
usually reflect a signal of downward market phases. At the same time, kurtosis in both 
sub-periods and for all the countries is positive and bigger than 3, indicating leptokurtic 
distributions with high probabilities of great fluctuations. 
The asymmetry of the data is confirmed by the Jarque-Bera statistic. In both 
periods, the p-values of the JB statistic force us to reject the null hypothesis of normality, 
even at the significance interval of 1%. 
The sharp increase in volatility on March 2020 is clearly depicted on the following 
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Stationarity and Heteroscedasticity Testing 
The graphical representations of the index returns make clear the absence of 
stationarity. Take into consideration the whole sample from 01/01/2019 to 16/10/2020, 
an ADF test was implemented for each country, in oder to verify the stationarity of the 
variables. As depicted on the table 3, the null hypothesis of the unit root existence is 
rejected for all countries, since the absolute value of the ADF t-stat is statistically 
significant at 1% significance level. 
In addition to the stationarity testing, it is crucial to examine the variables for the 
presence of ARCH effects, since we itend to implement a GARCH-type approach. The 
ARCH test for heteroscedasticity, is actually a regression of the squared residuals to a 
consant term and p lags that may vary. In our sample 1 lag is used for China, Japan and 
Us, while for the rest of the countries 2 lags were used. The null hypothesis of the ARCH 
test stands for no ARCH effects and the alternative one stands for the presence of ARCH 
effects. For all the countries in our sample, the ARCH F-statistic results statistically 
significant at 1% confidence interval suggesting the rejection of the null hypothesis. 
Concluding, the application of a GARCH type model is congruous with our data, since 
periods of high volatility/low volatility are followed by high/low volatility periods. 
 
3 - Augmented Dickey-Fuller and ARCH Testing 
 China Canada France Germany Italy Japan Russia U.K U.S.A 
ADF (t-stat) -16,30 -7,47 -9,61 -10,31 -9,33 -17,12 -10,53 -11,01 -11,04 
ADF (p-value) 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 
          
ARCH F-statistic 4,44 70,33 31,83 15,29 38,24 82,89 28,93 23,16 53,20 
Prob. (F) 0,0036 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 
Granger Causality and Pearson Correlation 
According to Granger’s Causality theory, one variable contributes to the determination 
of another variable, offering useful patterns for predictions (Abdennadher & Hellara, 
2018). In this context it is expected that the stock market returns of the countries under 
investigation, will present causative relationship. The existence of causality among the 
market movements is what finally gives on to contagion, since causation is a metric of 
interdependence. 
The Granger Causality approach tests whether a variable Granger causes another 












𝑌𝑡 =  ∑ 𝑎𝑖
𝑛
𝑖=1
𝑌𝑡−𝑖 + ∑ 𝛽𝑗
𝑛
𝑗=1
𝑋𝑡−𝑗+𝑢1𝑡        (12) 
𝑋𝑡 =  ∑ 𝜆𝑖
𝑛
𝑖=1
𝑌𝑡−𝑖 + ∑ 𝜎𝑗
𝑛
𝑗=1
𝑋𝑡−𝑗+𝑢2𝑡         (13) 
 
 These two equations show the amphidromous relation of 𝑌𝑡 to its past values 
and 𝑋𝑡 as well. In this context the first variable could be used to predict the future 
movements of the second variable. In our case, the null hypothesis of the Granger 
causality test is the following: H0: China does not Granger causes the other countries. 
The null hypothesis is rejected at the 10% significance level for France, Germany and 
Italy confirming that there is a correlation between the past values of China and the 
present values of the three European countries. The rest countries, Canada, Japan, 
Russia, UK and US are independent and not Granger caused by China. 
 
4 - Granger Causality Testing 
Granger Causality  Canada France Germany Italy Japan Russia U.K U.S.A 
F-Statistic 0,80 2,95 2,45 3,40 0,78 1,13 1,23 0,23 
Prob. 0,4501 0,0536 0,0876 0,0345 0,7032 0,3256 0,2933 0,7946 
         
         
The following table shows the Pearson correlation coefficients between China 
and the rest countries. All the correlation coefficients result positive, meaning that the 
the variables tend to increase or decrease together overtime. All the countries present 
a moderate positive relationship with Japan, recording the highest Pearson correlation 
coefficient among the sampled countries. 
 
5 - Pearson Correlation Coefficients 
Pearson Correlation China Canada France Germany Italy Japan Russia U.K U.S.A 
China 1,00 0,27 0,33 0,33 0,27 0,40 0,27 0,33 0,29 
          
Discussion 
DCC-GARCH Analysis 
Table 6 summarizes the EViews’ output of the applied econometric approach. As 
depicted, all the countries, with the exception of United Kingdom and United States of 
America, present a second coefficient (𝑏) statistically significant at 1% significance level 
and satisfy the (𝑎 + 𝑏) < 1 for mean reverting models. According to the mean reversion 
effect, there is a tendency that the variable will return to the average price over time. In 
the last two variables of our sample, the index returns of the U.K and the U.S.A, cannot 
be further analyzed in terms of dynamic correlation, since they do not provide 
statistically significant results. The rest of the countries under investigation, 
demonstrate significant correlation with China something that renders them financially 




6 - DCC GARCH Output 
DCC-GARCH Canada France Germany Italy Japan Russia U.K U.S.A 
Coefficient_1 0,005 0,008 0,080 0,014 0,155 0,008 0,133 0,066 
Coefficient_2 0,994 0,988 0,830 0,984 0,636 0,982 0,449 0,608 
Prob_1 0,576 0,575 0,007 0,338 0,000 0,555 0,350 0,314 
Prob_2 0,000 0,000 0,000 0,000 0,000 0,000 0,248 0,167 
 
Table 7 illustrates the DCC means of all the countries for the pre-crisis period and 
during the pandemic outbreak. The conditional correlation increased for the majority of 
the countries. For instance, the conditional correlation of Canada and Russia with China 
doubled since the Covid-19 outbreak, while the t-test determines statistically significant 
relationship between the two means at 1% significance level. France and Germany 
present a statistical significant increase in their means for 24,2% and 22,4% respectively. 
The last of the positively correlated with China countries is Italy, that suffered in a large 
extent of the pandemic, produces an increase in its mean of 9,5% statistically significant 
at 10%. Intense spikes in the DCC graphs that follow, confirm this boost in terms of 
correlation.   
Despite the initial expectations, for an increased correlation after the spread of 
the Coronavirus disease  in 2020, Japan presents a correlation decrease. From 0,36 in 
2019, the mean of the DDC coefficent turns to 0,34 in 2020, recording a shrinkage of 
5,7%. Moreover, with regards to  the case of Japan, it is concluded, that the outcome is 
not reliable since the t-test indicates the lack of significance between the two means. 
With reference to the cases of the UK and the US, t-test confirms the previous findings 
of the not statistically significant relationship with China. 
 
7 - Dynamic Conditional Correlations 
Means Canada France Germany Italy Japan Russia U.K U.S.A 
DCC_Pre Covid-19 0,17 0,26 0,23 0,24 0,36 0,18 0,22 0,17 
DCC_During Covid-19 0,26 0,32 0,29 0,27 0,34 0,27 0,23 0,20 
% Difference 56,8% 24,2% 22,4% 9,5% -5,7% 51,7% 3,9% 16,3% 
 
T-Stat 47,61 19,17 2,52 1,39 -0,45 32,64 0,50 1,95 
P-Value 0,000 0,000 0,006 0,083 0,326 0,000 0,308 0,026 
         
         
In order to verify the significance of the DCC coefficients, a simple regression was 
run, with a dummy variable that takes the value of 0 for the pre-pandemic period and 
the value of 1 for the COVID-19 period (Table 8). The regressions led  to the same 
conslusions as the t-tests performed and declared on Table 7. 
8 - Simple Linear Regressions 
Regression Canada France Germany Italy Japan Russia U.K U.S.A 
Constant 0,17 0,26 0,23 0,24 0,36 0,18 0,22 0,17 
Covid-19_Dummy 0,09 0,06 0,05 0,02 -0,02 0,09 0,01 0,03 
t-Statistic_C 83,38 92,37 26,17 67,12 29,70 87,13 25,33 28,61 
t-Statistic_Dummy 30,75 14,53 3,81 4,13 -1,10 29,28 0,63 3,02 
Prob_C 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 
Prob_Dummy 0,00 0,00 0,00 0,00 0,27 0,00 0,53 0,24 
         
27 
 
Dynamic Conditional Correlations-Graphs 
In this section the graphical representation offers a comprehensive snapshot of the 
correlations’ progression overtime. More specifically, it is observed that the countries 
with the significant increase in their correlation presented a steep increase by the end 
of February.  
On 4th February 2020 only two deaths were reported outside China’s mainland. 
A few days later, on February 15th, the coronavirus was globally transmitted, and the 
first European death was recorded. At the same time, China was deemed in crisis, and 
public health emergency was declared. Canada, France, Germany, Italy, and Russia 
exhibit an abrupt increase in their correlation with China at the same time when the 
reported cases are gradually multiplied. On the other hand, the UK and the US do not 
follow a clear pattern, while Japan reports a sharp decrease in September 2020, 
explaining the negative average during the turbulent period of the pandemic. 
 

















































































































3 - Covid-19 Reported Cases and Deaths per Country 
   





































































































































































































































































































































   
   

























































On March 11, 2020 the Covid-19 virus was characterized as a pandemic (WHO Timeline 
Covid-19), since only two weeks later, an increasing number of countries were affected, 
proving that the world’s interdependence is at its highest levels. Due to this unprecedent 
event, the markets worldwide were dominated by fear and panic, giving a continuously 
rising volatility. The outbreak of this pandemic has brought uncertainty to the markets, 
revealing the interdependence among the nations, which in turn has triggered a domino 
effect. The stock market exchanges around the world reported their sharpest decreases 
since the 2008 financial crisis, causing instability and high volatility levels. The outbreak 
shifted gradually all the global markets into a downturn, making apparent the presence 
of the cross-market linkages. 
  The globalization brought down any limitations in international trade and 
transport. Every point on the map is reciprocally connected to the rest of the world. 
Nowadays, there are not any territorial limits, the asset pricing procedure is set globally, 
and the world appears to be an integrated market. The expected outcome of this 
research: the increase in the levels of interdependence after the unexpected shock of 
the pandemic, is confirmed for the majority of the countries transforming the markets’ 
interdependence into financial contagion.  
This dissertation aims to identify the existence of financial contagion among nine 
countries during the Covid-19 era. As a result of DDC-GARCH analysis, evidence of 
contagion is found in 5 out of the 8 sampled countries. Canada, France, Germany, Italy 
and Russia present statistically significant dynamic correlations and their DCC means 
increased during the turmoil period, suggesting that the conditional correlations of the 
markets under review are dynamic. The significant affection of all the European 
countries could explained through the strong trade linkages that Europe has with China. 
According the European Commission  (2020), China consists Europe’s second biggest 
trading partner. 
On the other hand, United Kingdom and United States of America do not provide 
statistically significant results. Their volatility increased during the pandemic, but this is 
not a result of contagion transmission from China but possibly from endogenous market 
reactions and fundamentals. Moreover, the case of Japan, presents some kind of 
irregularity since the results of the DCC-GARCH model, provide signs for significant 
dynamic conditional correlations with China, but at the same time, the DCC-means 
record a decrease during 2020, leading to the rejection of the initial hypothesis of 
increased correlations during the extreme market conditions. Relying on the graphical 
representation of Japan’s time varying correlations, an intense increase is observed on 
March similar to the other countries. This positive dynamic correlation performance is 
offset by a steep fall at the end of 3rd trimester, which leads to the negative mean during 
the crisis-period. Japan would possibly present increased dynamic correlations as the 
other five countries, if the period of crisis would have been set differently. 
Taking into consideration the limitations of the DCC-GARCH approach, analyzed 
in previous chapters, the same research could be done by applying other approaches 
and selecting the one that provides the best results. As an expansion of the present 
research, would be the tracing of financial contagion in other asset classes as well, or 
even in the interest rates, currencies or the trade. As the pandemic is still afflicting 
countries worldwide, the same research could be held in a broader time horizon. 
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Concluding, the transmission of financial contagion and the instability that 
evokes across the nations, should be of interest to governments and policy makers, who 
should seek ways to handle the harmful consequences of this phenomenon. The findings 
of this thesis may be useful to international investors, who diversify their portfolio on a 
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'load workfile containing the return series 
'load data_input.xlsx 
 
'set sample range 
sample s0 1/01/2019 10/16/2020 
scalar pi=3.14159 
 
'defining the return series in terms of y1 and y2 
series y1=  
series y2=  
 
'fitting univariate GARCH(1,1) models to each of the two returns series 
equation eq_y1.arch(1,1,m=1000,h) y1 c 
equation eq_y2.arch(1,1,m=1000,h) y2 c 
 








'Caculate sample variance of series z1, z2 and covariance of z1and z2 and correlation 



















' LOG LIKELIHOOD for correlation part 
' set up the likelihood 
' 1) open a new blank likelihood object and name it 'dcc' 




dcc.append @logl logl 
 





















'estimate the model 
smpl s0 
dcc.ml(showopts, m=500, c=1e-5) 
 
'display output and graphs 
show dcc.output 
graph corr.line rho12 
show corr 
 
 
 
 
